We have demonstrated an approach for the generation of 20-fs-pulses at 6.8 μm. Subcycle pulse widths have been achieved due to self-compression dynamics and ultrabroadband phase matching for FWM near the zero-GVD wavelength of GaAs.
Subcycle field waveform generation has been demonstrated for the visible, near-infrared, terahertz, and x-ray ranges. In the mid-infrared region (mid-IR), on the other hand, subcycle field waveform generation has been only possible through a two-color filamentation of ultrashort laser pulses [1] . Multiple filamentation makes it difficult to scale this technology to higher peak powers, limiting the energy of subcycle pulses well below the microjoule level.
In this work, we fill the existing gap by demonstrating a robust, all-solid-state approach for the generation of microjoule subcycle pulses in the mid-IR. In our experiments, multicycle mid-IR pulses produced as a result of difference-frequency generation (DFG) in 1-mm-thick AGS crystal of the signal and idler output of Ti: sapphirepumped optical parametric amplifier (OPA) are compressed to subcycle pulse widths by means of spectral broadening in GaAs crystal and subsequent chirp compensation in solid-state components. The mid-IR pulse with a central wavelength of 6.8 Pm, an energy of 5.0 PJ, and a pulse width of about 140 fs is collimated by a pair of off-axis 10-cm-focal-length parabolic mirrors before it enters a 2-mm-thick GaAs plate (Fig.  1a) . The regime of nonlinear-optical transformations is highly sensitive to the relative arrangement of the spectrum of the mid-IR pulse and the dispersion profile of the material [2, 3] . Of particular interest for efficient spectral broadening and efficient pulse compression is the case when the spectrum of the field hits the point of zero groupvelocity dispersion (GVD). In this situation, multiple cascaded four-wave mixing processes leading to a parametric energy transfer from the central part of the spectrum to Stokes and anti-Stokes sidebands become phase-matched, dramatically enhancing spectral broadening (Fig. 1b) .
The broadband mid-IR waveform behind the GaAs plate has a spectrum spanning, at 10% of its maximum, over more than an octave, from approximately 4.0 to 9.4 Pm (Fig. 1e) . Ultrashort mid-IR pulses are characterized by four-wave mixing XFROG in air [1 -3] (Fig. 1c) . Following chirp compensation in a 0.5-mm-thick BaF 2 plate, this pulse was compressed to an FWHM pulse width of 20 fs with prepulse suppression below 5% of the intensity of the central peak of the pulse (Fig. 1d ). The energy within this suppressed prepulse was less than 10% of the total energy of the pulse. With the spectrum of the compressed mid-IR waveform centered at 6.8 Pm (Fig. 1e) , the 20-fs pulse width corresponds to less than 0.9 field cycles. The energy of the central, 20-fs peak of the pulse is estimated as 1 PJ, translating into a peak power of this waveform of about 50 MW. In the regime when the shortest, subcycle pulses were generated following additional chirp compensation in an anomalously dispersive material, an overall energy loss due to plasma absorption in GaAs does not exceed 13%.
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